Characterization of receptors mediating the effects of dopamine on gastric smooth muscle.
The effects of dopamine on circular and longitudinal smooth muscle from the body of the guinea pig stomach were examined. In circular muscle, dopamine (10(-6)-10(-3) mol/L) induced contractions that were tetrodotoxin-insensitive with a concentration of half-maximal effect (EC50) of 6.3 x 10(-6) mol/L for dopamine vs. 1.4 x 10(7) mol/L for norepinephrine. The efficacies of dopamine- and norepinephrine-induced contraction were similar. The alpha-adrenoceptor antagonist phentolamine competitively inhibited dopamine-induced circular contractions (Ki = 2.5 x 10(-8) mol/L slope 1.06), whereas the dopamine antagonist haloperidol had no effect. The alpha 1-antagonist prazosin competitively inhibited dopamine-induced contractions (Ki = 1.8 x 10(-8) mol/L, slope 1.03), whereas the alpha 2 antagonist yohimbine was slightly less potent (Ki = 2.2 x 10(-7) mol/L, slope 1.15). In longitudinal muscle, dopamine produced relaxation with an EC50 of 2.9 x 10(-5) mol/L vs. 2.4 x 10(-6) mol/L for norepinephrine. Tetrodotoxin reduced relaxation to dopamine by one third at low doses of dopamine (10(-5)-10(-4) mol/L) and had no effect above 10(-3) mol/L. Phentolamine did not inhibit dopamine-induced relaxation, whereas haloperidol demonstrated potent competitive inhibition (Ki = 5.8 x 10(-7) mol/L, slope 0.90). The selective DA1 antagonist Sch 23390 (Research Biochemicals Inc., Natick, MA) showed competitive antagonism (Ki = 6.3 x 10(-6) mol/L, slope 0.98), whereas the selective DA2 antagonist domperidone had no effect. The effect of Sch 23390 was tetrodotoxin resistant. It is concluded that in the body of the guinea pig stomach, dopamine induces contraction in circular muscle through smooth muscle alpha adrenoceptors, whereas in longitudinal muscle, dopamine induces relaxation through smooth muscle DA1 receptors.